Contralateral tension pneumothorax during one-lung ventilation (OLV) is a rare event. As this condition can rapidly lead to a life-threatening situation, early diagnosis and immediate treatment are important. However, signs of tension pneumothorax such as hypoxemia, increased airway pressure or hypotension [1], occur frequently during OLV, often leading to delayed diagnosis. In the present work, we report a case of a patient with sudden cardiovascular collapse due to tension pneumothorax on the contralateral lung during OLV for lobectomy. The patient was kept on extra-corporeal membrane oxygenation (ECMO) support until the cause of respiratory and hemodynamic failure was identified and recovered. We obtained informed consent from patient.
General anesthesia was maintained with balanced anesthesia using oxygen-air-sevoflurane (1-2 vol%) and continuous infusion of remifentanil. After endotracheal intubation, 40 mg of rocuronium was administered and an additional dose of 10 mg was administered twice until the event described below occurred. Mechanical ventilation during OLV was initiated using pressure-controlled ventilation-volume guaranteed mode with a tidal volume of 300 ml and a respiratory rate of 14 breaths/min. After about 30 min of procedure, VATS was converted to thoracotomy due to surgical site adhesion. Peak airway pressure (PAP) was 14 cmH 2 O during two-lung ventilation. After OLV, the PAP was 25 cmH 2 O initially and gradually increased to 35 cmH 2 O within 10 min. SpO 2 gradually decreased from 97% to 80% during the next 5 min. As a rescue measure, two-lung ventilation was performed for several minutes and SpO 2 increased to 96%. After reapplication of the OLV, SpO 2 gradually decreased from 98% to 70%. Inspired oxygen was increased from 60% to 100%, and two lung ventilation was reinstituted. Oxygen saturation increased to 95% for approximately 5 min. Systolic blood pressure decreased to 70 mmHg; subsequently, 100 μg of phenylephrine was administered twice and infused continuously. However, blood pressure was maintained as 85/60 mmHg. The ABGA (FiO 2 1.0, EtCO 2 23 mmHg) was checked and the outcomes were pH 7.223, PaCO 2 60.9 mmHg, PaO 2 61.9 mmHg, and SaO 2 85.6%. Dopamine infusion (10 μg/kg/ min) was started and systolic blood pressure was maintained above 100 mmHg. With intermittent suction of the DLT, oxygen insufflation into the non-dependent lung and dopamine administration, SpO 2 was maintained between 85-90% during OLV. Subsequently, the PAP was noted to be about 35 cmH 2 O (maximum 37 cmH 2 O). We did not apply positive end-expiratory pressure to the dependent lung because of the high PAP. Nearly 2 h after the operation, systolic blood pressure suddenly dropped below 80 mmHg and fell below 50 mmHg within 1 min, SpO 2 decreased from 90% to 70%, and closed [5] . In some cases, patients can show increased airway pressure and decreased oxygen saturation with only transient hypotension [9] . Therefore, even in the absence of typical signs such as hypoxemia and hypotension, the possibility of tension pneumothorax should not be overlooked in any patient who develops high peak inspiratory pressures during
OLV with an open chest [4] . However, in the present case, the left tension pneumothorax prevented adequate venous return, even when the right chest was opened, resulting in complete cardiovascular collapse, as also reported by other authors [6, 7, 10, 11] . Finlayson et al. [4] reported that in half of the cases, the cardiovascular collapse occurred before decompression of the pneumothorax.
Diagnosis is often delayed because the classic signs of tension pneumothorax are similar to the common clinical manifestations during OLV. Other causes such as DLT malposition, bronchial occlusion by secretions or blood, and dynamic hyperinflation of the lung are usually considered first [4] . In addition, the lateral decubitus position and surgical drapes make access to the dependent hemithorax for physical examination difficult. Checking the collapsed bronchus with a fiberoptic bronchoscopy can also help with diagnosis [9, 12] before confirming tension pneumothorax with chest radiography. In the present case, two-lung ventilation was resumed because of the possibility of tension pneumothorax, but cardiac arrest occurred quickly. Consequently, we started cardiopulmonary resuscitation after placing the patient in a supine position and asked the ECMO team for help. There exist a report which states that mediastinal thoracentesis was carried out without a definite diagnosis in nearly fatal case, as diagnostic methods took time and there was no time to delay the treatment [13] . However, in most of the cases, a diagnostic method such as chest X-ray or ultrasound is used to identify pneumothorax before attempting decompression.
In the present case, barotraumas is hypothesized as the possible cause of tension pneumothorax and it may occur as a result of air trapping within the dependent lung, leading to hyperinflation and rupture of bulla [12] . In previous case reports on tension pneumothorax during OLV, many cases were associated with barotraumas [3] [4] [5] [6] [7] [10] [11] [12] [13] [14] . Some of them were related to inappropriate DLT size [7, 10, 12] , and some were related to rupture of bulla [12, 13] . Sometimes patients undergoing lung surgery have pre-existing pulmonary conditions such as emphysema or bulla. In the diseased lungs, reduction in elasticity and compliance occur and the high ventilation pressures can affect the vulnerable lungs and lead to pneumothorax [3] . In patients with chronic obstructive lung disease and pulmonary hyperinflation, intrinsic positive end-expiratory pressure is common during OLV, which can lead to an excessive increase in airway pressure and decrease in tidal volume during OLV [15] . In this case, the patient had COPD accompanied by emphysema with bullae in bilateral lungs. Therefore, our patient had a risk of pneumothorax. Use of recruitment maneuvering techniques at high pressures can cause pneumothorax with barotraumas [4, 5] .
In conclusion, contralateral pneumothorax during OLV is rare but can occur at any time. It may be associated with sudden death or serious long-term complications. Hoechter et al. [3] noted that only four out of the nine previously reported cases led to a correct diagnosis with clinical suspicion. Therefore, anesthesiologists should consider, be alert, and cope with this rare but critical complication.
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